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(54) [^BJ(7)^|J;] CVDSH. ^^^^^+>^^:&^CVDS6®Stf't^^Stfe4^fta:3^^t 



(57) [^1^] (mmm) 

5 . ;^ Tj^^raM cc t! A -r -5 CD ^ Pi±-r 5 



\^ h 




C2) 

1 

mmt(o Mim^ «*g-r ^ /c o - >^ a 

^m^fc c V D msi^i ^ mm(fC^^ ^ r . lo 

^^tc, 20 

im^ms] it*ii2iE*8(z>cvD^gjc:fec^r. u 30 

«:) ;g < -r ^ c i ^if^® i ^ c V D 

[ii:>}<Jl4] tS3}cJiiiBig(DC VDKgcc:feiir. »; 

[i*5}t3a5] lf3j<]SiiHSS(?>cvD«gcc4ba^r. S 

So 

[if3<JS7] fia<Ji5iBlECDCVDggCC4dUT. 

s^:^f^tc -e 5 ^ c i ^if^M <h -r ^ c V D 
tr^cwDmm:. 50 
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2 

m^mi 0] IflAR^l 1 ifitK<7:»cvD^g^c:b"C>r. 
r ^ c i ^iffSt <b T c V D 

rra^a c i ^^^Si-r c V D 
[ift^Jl 1 2 ] if^ii 1 oiaUccDC V D^gcc4dii 

SMgBcDtlR»^t^C7)»rffi<DSatS, U>^^t^@^a5 

t^cop^SRco^^S <!: mm<D^m t (D^COWm B <D^^]^A 

Ar :^';^*>'^•-i;?;^7X<bLT. ^(D?j£fi:0i3 0 0 s c c 
mOit. 'J>^'1^;@«g|5«(DF^SRCDit^fliSS(Dit^ 
fl<bCD^a)ffiilB{*. 3 mm. ^MSRcOiB 3 A 0 , 2 
-0. 3 mm. g?ft!llg[JO»rffi<7:)4>':><t*>Sl^^«i;&n . 
0-1. bmmrs^hCt^W^t^^CVX^mm.. 

m^m 1 4 ] tmm i letsoc v oa^acc^si^^r . 

®i-r^cvDj^go 

L rii-s^gp^-e* ^ c <t ?r![f m i f -2, C V 

\ 8] Ii5f<lil 7iB«cCDCVD»giC4dC^ 

? L o tm ^ > 5^ ;^ f- > r -5 c i ^ <!: -r s 

CVDi^go 

[fS3<:si 9] n^mi 6fatgcDcvD«scc*5c^ 

OWf^r ^j-S) C <!:*:ftm<i: -r -5 C V D^g„ 

[ti5it3S2 0] ifARJii 9ieig<DCVDSgcc*5c^ 

OSR^CDWMti r^t^;l.^^;Uj r^-SC <!: ^:^$S^[(!:•r 
'SCVDi^go 

[ii*Ji2 1 ] m^mi eiBtgcDc vDiigcc^oo^ 

mm^2 2 ] 19^112 ia*K(DCVD^|gtC4tJCir. 



( b ) ^mmmm^t. > ^iKmmm^tm^t(DmM 

(c) m^^mmtcomm^mm-r^mmtK s^^eo 

(d) SJcESSrt-c,^<h»«f*^^(7:)K. m^i^mi^t 
[m^m2 6 ] ii3jciM2 3ia*goc vD^g^M^ 

2 (D ^ > :7* t - i5? ;;?5BeS$ tiT 1=* ^ C i i f C 

•e ^ r c ^ ^ c i i -r c V D i^g. 

*iSSf«J$f*<Da«cbSfl*-r -suffice ^1^</» 17 0mm 
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4 

S <^ 6 0 m m $ 0 . 1 m m OlgttcDg^JaX-r ^ C 
[f»5RlS3 2 ] i«^]12 7fatgCDCVDi^gCC:tel^ 

m>m3 3 ] mm2 7i2i!c<Dc vDs^gcc:foc^ 

[ff:^lM3 4] if:^iM3 3iatgCDC V D^I^CC^dC^ 

20 €>fiar ^ c i ^j^ai -r c v d ^g. 

So 

Cif*lg3 6] iS3}<Xg3 3fa|g(DC VD^g^c4ol^ 

[i«At<ii3 7 ] fS:>ftJi3 etaigoc VDSl^cc^oi^ 
30 ^4#ai-r-2>cvD^H« 

ss?&^ft^ffc:t6n, (d) -r^roiaimmM^^m^m 
nmfum^n^&itmmx^^ . it) ^<DcvDmm 

50 ffllW^e>'^••-S^:^X^«*&T-S/ci^>^D>'^•-t;^:^'>^^Jt^^ 



(4) 

5 

•^>>'^':/^^cvD^s„ 
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^ c i ^^ft t'i-h^)\^^^'vy ^^-fj^c V D 
[mmm4 5 ] iS3^<ii4 4iB*Ko-v'Ji^5^-?--^>^s-:tr3^ 
cvD&Mcc^i.^x. cvDSir.rwM^«>K±ccita 

[ii^iI4 7] if ^31" 3 8ia^(?:)v;u^=f^-^>^s'::^^ 
[f»?R:«4 8 ] nmcocw ommmM^^^F 

(1 ) . P (2) . P (3) P (k) . P 

(n-1) . P (n) (fSL. n^3) t^tlho:>^^\:^ 

( a ) C V DSfiSfflK^ggP ( 1 ) P ( n ) (CS 

<b) mi[Hlg<Dp^>r':f P (1 ) ^c:foi^ 

r^iWm. P (2) tC4dl^t:tiWm-Wc . P 

(k) ^<::foiirt3:Wm- (k- 1 ) Wc. , P 

(n) ^cfctir^iWm- (n - 1 ) Wc(5[)S=K^*n.fio 

( 1 ) tC*5l^Tt*Wm+Wc + (Wm + Wc) (N- 
1 ) . P ( 2 ) CC4dC^r^iWm+ (Wm-f Wc ) (N- 

1 ) . P (Ic) CCfcC^r^iWm- ( k - 1) Wc 

+ (Wm + Wc) (N - 1 ) . , p (n) CC^oC^r 

tiWm - ( n - 1 ) W c + (Wm + W c > ( N - 1 ) (D 

.^Il$ti€>^6;!>^D^6^^L/catecDfe!^r^f5. Wc 
Wc=Tm/t r^^/d^n. Wcta:. ^<bO(DC 
V D MJiffl*^^^ r y > > X fm* CC ffecD J> i o 

(DC V DjiiiMfflX^gllT^^^iiiiir ^s«cDtj?:^r^o . 
itmmA 9 ] iS3tJi4 8fe»gcDS»s:^ffi(cfci^ 



[ mmm. 5 0 ] !»5}<Ji4 9 nm(Dmmm^yjmca3i. ^ 

r. CVDSjt.-CW)lASS«±{CliaL/5i|5fe^iBjASHF 

Xr-^i^cD-a-r, (b) C V Di!afIlffl*S^IIJCffi-r'5 
<fc ^> icM^i ( c ) -e-cDC V D Saaffl3[^SSF*3*> 6 

7--'V't,C(D-\i. ( d ) -eur. *«!!:il(DS^^^©C V 

( 1 ) . P (2 ) , P (3) P (k) , P 

(n-1) . P (n) ({BL. n^3) ^^Hh<D^^\:^ 

nmGP (1).GP(2).GP(3) GP (N 

u ) . GP (N u + 1 ) CC^oC^r. 

(a) {^C^^^c^ CVD^OiIifflK^SSGP (I) ^^fb 
GP (Nu) Cc»fe^Aail^-tf. 

(b) mm!im^iscwc(tcmLfcmf^.v. gp ( i ) o 

$rLJi;^^5f)^ ^n<h|H)B#CC. GP (2) :^^e>GP (N 
u) ©^nJl^Ml^U^cCJ0^6. GP (Nu + 1 ) (DiBtm^ 

p (2) cDi^iffi'^i^r. GP (1) (om^^m^ 
GP ( N u - 1 ) vrnmommtm^^ ( n u - 1 ) 

(c) GP (Nu) (DCVD«imS^??llr. ^6?:?^ 

D C'/c^>r:^>;^ immm^km/ m^cmo tern 

(d) GP (Nu) CDy>f^:^>Xf^||JS:y >f':^>X 



(5) ^^^W6- 2 0 8 95 9 

8 

( e ) Tmf^^CGP ( N u -f 1 ) (D^ ^v^i^ > XiTM^ 
(DTmmatGP (Nu+ 1) CD^ >r :^ >y^f^||^M 

wc -Tm/t r#^m^ti. ccr. y>f^:^>;^fp 

S;^<^fflSilJl«*^S3iCD{ilSN u l^. 

Nu =Wni/Wcr«^ai?ti. /c/cL. Nu^2r* 

$6CC. gfCDOS^Gi^. 
20 G=n/ (Nu + 1 ) T^^^m^n. ^cDi^O, 
0©CVD®®^K^^SRPcDflife^R<L /c/c 
O^R<Nu+ ir^^Ci^i^m^T^S^^iltll 

«*:otcwco'o(D«(^c:i{c43±L./cGP ii) i)^ 
e»GP (Nu) o^cr)i;iJiw^jf&*r^^"e. ^>r^ 

hr$)^cht. -ecoasiix^^i. (a) asfaAfflu- F 

T.r'-iyO-^iX. (b) C V D^ilffi^^^^CCDg-r -5 

j:^^^^^^. (c) ^(Dcv DKmrnm^^sm^f^ 

T-iy^CCD^t. (d) -eLT. ^^AUcDStg^-e-CDC V 

So 

[000 1 ] 

^^^CDCVD^S (an integrated module multi-chamb 
50 er CVD processinq system) tCMT^o ^6tC, 



(G) 

9 

[0002] 

{t. im^^ > ^ ^ h rt^-ji^v^mm&mn. ( X-r -^^ 

[0 00 3] CCD J:^^ct»M3>^?i> h:t;^;l.^ia(DiE 20 

> ht5?>^'XT-><hC^'5) ;J»^aa^nri^^o CCD 

^WF. (6::? ':;{b^>^;^T*>) Sjcr^'xr^^ H 
, ^mAbf^lZ^n^\H(DKt)^ lO'-lOOTorrci 

ji^4 0 0^-5 0 0"cccflaM$n^cSK±rwF, 
iH, tiKmLxwm:^mm±^m^-r^>. M'S, c<d 30 

[0 00 4] c(D:^mcj:tiU. ^m^m^cD.^.x. 

□so. 5 MmrX-<^ htt (^^iifiCT^Jrt) :^^2ti± 

[0 00 5 ] c(oj:^rj:wm^mm±mmri>fcisb(D 
[0 006] m9iirii^^m^^htix^tcit^mmBfSLm 

[0 00 7 ] miKD'yl^y'^-^biCii-^xmm^tifc 

xmm^mM-r^. 

[0 00 8 ] mmmm»4CDumtmmn6i^cj:'yxm so 
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mi 7ct59JSto:^'X:^^'$?grtCC2SA5nStg3±CCBfTM 

^±^:^"XtiPMgB2cfc0gf^^n-So ^/c. *iI^#f^ 

5. 0 3 3, 4 0 TCDR^jCCj: 0 . Tif5yX>iU2 Oct 0 

3 (DfiJ® ^affi ^cgcBi U ?^c^ C ^ <J: ^ CC L ri ^ -5 o 
[000 9 ] mutux-:r^:y^y hwm^t^o:> 
nmmmmt lxt \ wmttc^tr i Njg^ik^^^i-r 

mtUX:^^^v ^')ly^(,Cj:^xmf&^ri^. U-f)'^L. 

;^^cDi;tcJ:-:>rT i N (*;^c&iT i W) m^^^Mm 
[0010] ^<Dfc^y''y>^^:^ hWM?O^C(DS i O, 

[0 0 1 1 ] fieor:X^^>^-7 hW^Mtc4dC^r(iCCD 
S i O, m^^mLC(D§m(^Cf&mLrj:<.^J:^(^CLtj:ii 
timjif^tjllK ^(Dtci5bzf^>^yhWfS.mi&M(rCi6X 

[0012] C craSCD-^ 0 (Dm^^ V^i^^-^y^ 
[0013] 

[0 0 1 4] Tj^c^^-^WEb tH^ ^<7>JSCECCJ:€)WS 

iux^^:^ti6o v^^x^-ri^-rjimm^^^mhtc^ 



(7) 

n 

mm^mm < ^MiSS^O^il < /j: o r C ^ ^ C i ^:ER*T 

^(ommmnw 4 cDas^wtj . my^<D ^ > -7* t - ^ 5 

^ > b - ^ <Di^- ^j:M^«?t)^iS^-C ^ /c i L r 4> as 

^{^jsis^s (SJC^) ^t)?t)^;^m^S(br«S3 

/c 0 . S« 3 <t S^ffi^t* 4 *J J: iy^'SSHS* 9 <omM 30 

[ 0 0 1 6 ] H 1 2 ee*3^g^c4oCira®3±cc)S 

ffiCxfST^^^ffiC ^ i C 6 (OSScDSlgj&^iffi < rj: r I ^ 6 C <!: 

[0017] ttcm^ ^c^s-tx ^ UiH^cDC V D^^r 
mio cc^-r J: ^ tc. i o 2 rsts 1 0 

i^n^L. SSI 0 i±^c?f^^?fj^rK-r'i)i. sfei 

1 iimmtrh^ $ 6tc. -€-(D»ii2 0 1 101*^ 50 
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1 0 A^XfmUmiEM. 1 0 2 Ocbo-:3?|eccofj: 

0 1 i)^hm^m'&M. I 0 2 mttstih ^ ^ . la 1 1 cc7n 

ho -^Ut^^-^ -< (micro-peelinq ) ^ 

2;i^^fc^*Cf 6n^<h -^^r ^nt:--U>^^ (micro- 
peelinq ) CC J: 0 ^^L/c V ^^-"r ^ Mtm^±.\ 
0 UC?§Tt"'5o CCDv-r >7Ub'-';>:J^ (micro-peel 
inq ) CcJ:OI%*L/c^x 

Bnjlii^cr€>o SI 4(3:. H 9 CC7K-r!**J^S(cJ:orS 

-7 ^ n b* > y 3!?^^^ i^fcct ^^s^it^mmm^ 

[00 18] ^fc. -^mmxhmm. mmtmmm^ 

M:(DmMMJ^i^m^mmM tz>t-:)-^^(^c-)rj:^^'^xm 

mmif&^riht. v^^Pb--y>^^ (micro-peeHn 

H*$f+5. 0 9 4, 8 8 5(©C V D^gT-tJ. ^CDCV 
D3Saco»^ <t ^ ^ > U > ^(DgS4^2:i7^TH 3:/)^fb^ 
^fbf)^rj:J:^t,C. ^^BffC'7^i7pt'-'j>y (m1cro- 
peelinq ) ^*acL. h >'^•-f'^;^^#fe^L"C L * 

[0 0 19] C VDSt^J:'2):/^>^> h^>i^XT'> 
MCD^ffiSFffltCCJ. *^455'3&^6 5^;:)^;&^^o CVDffiCD 

fSLmmmit-7y^hay:^y^y ^ 'J > Office <fc^i?Sfli0t 

fe1CCl:b-<$^4;^^^5f^;:?^?t)^^. ^COfcmmy^^ (sinq 
1e wafer processinq type) CDC V DiiaX'^i. 

hcDr^±7!)nj:;?):^n;^i^o -ect?. *ll^$i^5. 09 
4. 3 3. 2 8 4 CC^^tiri^-S J: ^ ?S 

^^y^^ (batch processinq type ) (DCVD^&f)^. 

a L r ^ ^ 'J - ^ > ^'T 6 i 

^miLXmmmH&<tih. t^^m^cu. ::^)V-y'yV 
<D\^±.mti^>titj:i^. ^CX. *li1#i^5. 15 8. 6 



• 
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^kMij^K^c V D K^j^^, y'^y i^tr yh wm<T))-&mMm^c 

[0 0 2 0] ^iJ^B^COaSq^. ( 1 ) 4^2g<*^T-CD^S 

co#s*o^ftn±iy. (2) nmfimm^(07s}v-y' y 

integrated module multi -chamber vacuum processing 
svsten ) ^hh^^^CtX\ jSCC^StlSra~C"^^ h 

[0 02 1] :*:|fe0^^ci:^y^>^-:. F^>yx-r>^ 
/SJ^-r^CV D^g-C«. WTOgfl^. -TJ^cC^b^. 

2. v-r^nf-V>^^jac5/:fl^Ci. 

m±. 

[0022] 

[0 02 4] (I) mi(D^mtLx. m^<D-^^(D^ 
^xm^-fho ( a ) f^.m?AU<DWLWpns: < i 4> 3 

(DRiaiiccfigu, (c) 3 i?feips-ciegsn 
[0 02 5] mwM^mcj;:hmm,<Dmnism^i^m^ 



8) 6-208959 

14 

[0 0 2 6] ( 2 ) m2cD^jai or, a^^^^-r6 

^(D^tfxho mm^r:<Dnm^(Df£t}^m 1 0 To r 
m\^'ChE.t}l^mi OTo r r lU.-ttrj:r^f^^mmmt 

(Dfm(Dm ^{tO. 0 1 m mmfi-ClBSJflnXT hCtf)^ 

x^ufe-To -e^rnt^. -ecDia^juxu/cMiiScccm-r 

0. 0 1 mm#{4r'ffliStt]X-r^C<f:;!?^-C^^o CCDd; 
40 ^^cg:MttlX«:J&L/ca«3SJ#^^4>i^C^-S»<i:. 08*5 

[0 02 7 ] ( 3) ^3(D^I5<b Lr. ( a ) ^E&^#| 

50 ti^n^nttScDi±i;t!*iW««^^L"C4dO. ^ecc. 
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( c ) mmomnKDm-mc^ti^tKDmmmm^^mm^ 

SSCCtt^'fiiJ n/CTlciSifiW (liqht-transmiss-ive mat 
erial ) (D^^ML-cmm^BiS^mmS tli>o ^tl^ 

^«ciSt:t *a J^c t, > 7 > t - if ©Wn @tc J; ^ ^ttj— i^j: 
[0 02 8] (4) l^4©#©<!:Lr, V > i^t^H^gP 

-tft^mv cvDS)£;ccj;or»j!i*iitf*-r 

(£T-rS<D*ES±r*S. CVDSie«cJ:-5WIBICDfiR)g| 

+^-cA isii«^©as*5 200 •cj«±t?* ^ i > 

A^occ. ^?Stt;^#~xd5X^§si*i(ct,nr4>, cvds 
Ic.tcg5S!*-^^Jfcc\ 40 
[002 9] (5) I35©#^iaibr. TfeSaitt (I1qh 
t-transm1ss1ve material ) t?'C#/t,^^W^'5)S;[L.S 

<!: ©P5 >lr / - ii S i * , SC&^H^^ (C (i ^ W C:f 

4. >'N--s;'^x*s»ni»3n^c<!;r\ 'j>if^mMm^ so 
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7E?:^J— CC-r ^ C i ii^ci^^o 

[0030 ] ll2©Bfl<)-C^.S,v-l'»Pb-- ■j>y^% 

[0 03 1] (6) •7>('^C3f-iJ>i''*3*3t3-tJ:-r\ 

r. U > i''«ISI^SI5tt©rtflR©fl4afe©SJ: 

gp-cHs^-s. ( a ) ^.mm^omt. 'j^^t£<th3-^ 

Wtcffi-r ^«tt!gp©iJffi>^irtSP?©a J; KiiK^ ^j:S©PI 
<lll©#^) L-fcCitCj;!). SS©'N0©g|5»<i: 'J 

6 ©^l5tC J; 0 . S^©«ffiCC -ra- > h WiS©^li 
«D!ffiA5tft)*a5i#^ Sl£:^'X*S|fflRSp«9gCfCiSA-r-5© 

^>'S--::^;^';:^-C-FI±-C*-5)o $6Cc, >'■^-5;^;^;'X©^ifEa 
€riglgl5-r2>Cit:. -€-©^MMJS©--'0©S|5:9-A^. U > 
*'1^H^g|5t^©l^flRKtJ{J— g^-r S cfc ^ CC3lfli©ff^fiX 

m^mt^iy^- \"^mmf}mis.$titctcii). s i o. © 

Smffi(CfiSMM«{*^S«J^i:(->. S i O, ©SttiEtcliffl 
i*i-C#So U>i^.K@^SW®rtflR©*ffi 

$)P>jaii;ai>iiSLfcT i n (s/csst i w) Bi©fS 
<Dmmmj:iom<.ri>. -e'^rnss, s i o, ©sm 

ffiCCWJ@*5ffJ^-r^©?:J:Ol<^o-e-5P;§ll:-C*^>. ^ P> 
K:, TiftB-e*-ST i N (ttcltT i W) ffi±{c6g||{£: 

[0 032] V >i't^s^gm©'t<'i:>«i(cffi-r6«Mgi5 
©ffl'jfflA5{4S-r sigi'i:^R©ititf6*s. * Gi«)iifS u 

T i N (tfcitT i W) m<r)iS.ft^mm-CV > i^~#egllE&I5 

•6, -e^-rtiia:. gittma;, mmos io, ©i5tijffi± 

K©i^(CS!Wr*. T i N (SfctiT iW) (S±K:SM 
g|5*5«fill!0-CT i N (tttcHT i W> liiOni^sn^SHS 

[0 03 3] n 3 ©ae^j-c^ ^v-c^^gf-'j^ yj^j^ 
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[0 034] ( 7 ) VH'^nf-^«J>:i?t(5^(7:)^X h^N 

cDM^c ct [^SlStc.;^??:)^^ G >;f C ^ ci: ^5 Titer * -5 u > ^ 

metal) t rfJBSa nri^S::. ^Jl/ 
[0 03 5] (8) ±taW5^04?'X h^^-T-^^^UO^^ 30 

^U^^i- >v>'7^TCcD?1IMJf5f?X^a(an inteqratectnodule 
muTti-chamber vacuum processing system ) 
l^^o 40 

[0 0 3 6 ] >^>':^^siMB^^s^«j?£-r 
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(><i:o(7)saaxii-c$>^. com. ^(Di^ofnimmM^ 

m^mcxtiiiX, at-oom^M^nmi^i^c^tE-r^ 
-r^ct^tt^i,^^ tfc. com. y-h>^<ji:/:^^m^^ 

[0 03 7 ] mAomff^^bxm&diimo):^)^-^:^ h 

[003 8 ] (9) m9(D^$5itLX. i^:xrcoJ:^rj:m 
m^h-o^Ji^^^-r-^^^yj^OCVDmrn (an Integra 
ted module multi-chamber CVD pnocessinq system) i 

2. s^xo'bcD^^Si^mr^cvDmmMmnmv 
{i. 'Mj:< ti,^fc->(Dm^^i^m-r^ct:^^x^^m 

mmoTT^^y hx$^i>. V^trxDz/^y^y hWM 

m^sr ^fui^mnm^K "^ms.mmmiMx^^o xi 

5fs*^;o^^. T i Nf&mmm6:t.y^jiy ^mM^mo 
mmnm^mxn^ cttb. r^xcommmM^m^ 

r^ct^^x^6mmmuyt<y hicx^x. mM^ntc 
mm^mmxmo- ]^uy ^M^nm^cmmr^xmt 

:^^X^^, iy-o ti^0^L(.^(Dltt. 1 9 9 2 ^ 1 1 >g 2 

^^iit. 0<i:0(DSS^07:^>t^>'^> K (mechanical han 
Er5P'K> h (frop-leq type articulated robot ) t?^) 

^„ c<DJ:^rj:^^M^mmia7r^y hx$)ti{t. ^(OM 
mumiit. (a) ffiffiAfflP- KP':;^K^^S;!>:^e>* 

mmom^ * o i o(OSffif#M« ;^ 7^ - i^<D-tf r . 

(b) CVDSOiffiS*^^S(Cffir^ci:^CclpI$s'r^. 
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(baseplate ) CDM^M^h'P^J: < X:^ ^<DV. ^ 
tch. ^mm^4, 9 5 1. 8 0 }iC^sf^'?rj:'{^^(D 

(a) - (b) i^v<Dmmxm^n^ t-^-^y'u 

[0039] (10)111 OCD^S^^. ^ 9 CD^I50Jf$ 

[0 04 1] commyjU^mz 5 (a) in 2 5 

P(l). P(2). P(3) P (k) . 30 

P(n-l).P(n) (mo. n>3) JC4oC^r. {t 
GSb^c. CVD«3fffifflK^^SP (1) X?>6P (n) 

[0 04 2 ] milHlB<0^>7^t^>Xf^^^S, P (1) 
^C^dC^r tiWm. P (2) CC:feCirtd:Wm-Wc . ••• 

P (k) iCiJt^r^iWm- (k - 1) Wc. 

P (n) CC:telir&iWm- (n - 1 ) Wc 
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[0 044] miliacD^>r:^>:^fmWPHl^J. Wm 

- ( n - 1 ) W c (Dmm'4:9m L fcma^^ 0 . Wm + 

[0 04 5 ] m2[l|g(D^>f^:h»;f^||tJ. P<1) 
CCfcC^rt'^ 2 Wm + Wc. P (2) tCfcCir('i2 Wm. 

P ( k) ^C*5C^r^;):Wm - (k - 1 ) Wc + (W 

m + Wc) . P (n) (c4dC^rtSWm- (n- 

1) Wc+ (Wm + Wc) (7)S«^:ft^LIlL/cf^CCtT^o 

[0 04 6 ] 3S2|pl@c7>^>f-:^>xfmfi8rBl^3:. 2W 

m- (n-1) wcom^^mmLfcmct^^y) . zw 

*i(CTmXnr*>'So 

[0 04 7] ^NIiIaOD-^>f-:^>X^^ISIt3:. P(l) 
CCfcC^r^JWm + Wc + (Wm + Wc ) (N-1). P 
(2 ) ^(::fel^-C{^Wm+ (Wm + Wc ) (N-1). 

P (k) iC*sC=»r tiWm- (k - 1) Wc+ (Wm 
+ Wc) (N-1). P (n) JCifoC^TtiWm- 

di - 1 ) Wc + (Wm + Wc ) (N- 1 ) <y>Wmi^ 

\0 0A%^'m^^^(D^ly'r-r>7s\'mMmx. Wm 

- (n- 1) Wc + (Wm+Wc ) (N-1)CDS«^ 
*OiIlL/cf^tCj!&$0. Wm+ (Wm + Wc) (N-1) 
+ WccDS«*^JlLfcmiK"*5 6o -=>^>f-:^>Xf^» 

[0 04 9] ^n-encDcvD*itfiffl*^giiro^> 

[0 0 5 0 ] CCO^^acCcfc^ntf. <tCDCVDMJM«K^ 
^^Wm/ t +Tm-Tmx nWr^rfitit B#Pa^cr<hCCn 

rii. t B#pa4s^tcn - 1 m(Dwm^mw^tih^ 
[005 1 ] wm-^m 1 1 ^imxjm i 2 ^©^c j: 

[0 05 2] fifflmo^ >7-:^ > xf^mB$^^^^-r ^ 

Wm€:Wcrt)-:)/ci^(DS(DS^fii:;(?5. CVDififlfflK 

[0 0 5 3 ] ^APECCi^flHT't ^^i^fflKS^gofitfi: 
[0 054] S^MiitftliWcti. Wc = Tm/tr« 
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fHSNutJ. Nu=Wm/Wcr2S^ai3ti^o fcfc 

[0 05 5] 5 6^C. nfgcoc VD«nMffi;K^^g|P 
(1).P(2).P(3) P(n-l).P 

fSiJfGiy:. G = n/ (Nu + 1 ) vm^tti^n^o -eco 

i"r>S„ i^c/cL. 0 ^R<Nu + 1 t?^-So 

[0 05 6] ccDMf^^^fflc^r. :X(D^/ertf g 
moDmoD ^ * ^ i "^(DptD c V D fiojaffls^s^ 

{GP(1).GP(2).GP(3) GP (N 

u) . GP (Nu+ 1 ) } CC:b'C^t:. 

(a) «De6CC. CVD^iafflK^lfflGP ( 1 ) 

GP (Nu) CCS^^MJ1$#€>„ 

(b) ±cDm^^r7itai$n/cg«M®t^t$[Wcccii 
L/cB^.'^.x\ GP (1) com^^^^^o "entmm 

oc, GP (2) T^j^^GP (Nu) (Dmm^nimbt^f}^ 20 
GP (Nu + 1 ) (Dmrn^mmr^o ixi^cmmmm 

GP (1) (omm^mf^r^. gp (nu-d rsg 

(c) GP (Nu) (DcvDmrnrnM^^mv. ^^t^ 
^ > 7^ :f > fm^M*s-r ^ „ 

(d) GP (Nu) cD>^>r:^>X^^||^, >rf>f-:^> 
Xf^|g^raTmF*9^Ct^5e 30 

(e) Tmf^^cGP (Nu + 1 ) (D^ >■r:^ >;^{m^ 

^^cDTmf^CCjJGP (Nu+1) (D^ >'7*:^>y^f^^ 
( f ) ( a ) Xli:^:^^ ( c ) Xfi* rcD^JlB^^S¥4>|H| 

[0 05 7] Rm<DCVDimmM^^?s(Dj^>r"r> 
j^f^a-r-^ittJ. Sfflf(Z)C^Tn5!):^ai':)CDCVDSiiIl 

Co:>mt. R + Gffl(DCVDj5aJim^^S(Z)^>f-:^ 

[0 058] C<Dy7mcJ:tili^. ^^OCDCVDMflffl 
K^SigRP3&M>r*:^>>;f'pa^n-S^T. tB#pac: 50 
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<btc (NuxG + R) mcom^^^mst^ti^^ cvum 

^lmK^S^RP:^M>f-:^>X^T^||*r^i. tBSrBlC 

[0 05 9] rj::^^ m.mc^c-^-:)(D^mct^c^±b 
/cGP (1) ^^hGP (Nu) t*. -o^'omm^^mi^-^ 

[0 0 6 0 ] iu±. 'orcD<t'5^j:^i*cD<fc^r^nta:. 

(to store) r^^^m^mBUTT^v Vii^h^thmi. 

[0 06 1 ] M5cDgs^t?^>g>y >7-:^>;^fmo^;^; 



C13) 

[0062] (12)^12 (D^iit u > ^'imm 

[0 06 3] 

[ 0 0 6 4 ] ^ 1 [t:4^mM(^C%^ C V D^gCD^i*^^ 

nrc^-s« J5jc&??g 1 ^cmm^ti^i5m2i^i:nmmmc 20 

[0 06 5] CCVylyy'li-^ b^Xa^m^mSiit 

m^o:>'yyy'\i-^^^^n^titi^t}mmm^^L. ^tx 
[0 06 6] i^-fe:7'^4c7)a«3 tm-^^mm^cm^- 

[0 06 7 ] 1f'ir:7*i^4C7)_h(Cggg$nfcS'K3(^. ± 
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^JT^v-y'T.y^ y ^ •;>^-CitaL/cT i NM5 2JbCC 

ftfcgpi o;^^^rapsr^c:f6tirc>6o cn6o.«sSft4SP 

io;o^\ m^3<D'-^K}(D^m(^cmniLr:. M^3^m^ 

mcot^ ^(o^m^ cywMy^\^ © ^ j: ^ 
r^. .'=?,}gMgpi oofigccoi^rti. si--ii3rHfl 

t^. \ oi)m^3<D-^K^(DU^±(^cmm-r^ 
mmrn-c^^, <h<cc, -^ssMPiot*. w^3^m 
ll^c^¥3^ot't-2>/c^?)^c. iai7. 018S!>'1I19cd 

<fc ^ 1 0 <DnfflC7)ffliJM^^g«3 C7)f8iMcc-e^ 

-2,0 ^C7)/cd6,-^.^gft4SI5 1 0 5i. SS3C0S i StUE 
±(D;?ftc}gWruru^. i^.«fl4g|51 0«. 

L. 4> CD ^ 0 t :t r ^> J: I ^ 
[0 06 8] ^MmU 1 0 CDl^ti. 3 1 2 mWM. 

1 2<i7!)^cl:i.^ 

[0 069] mU3 cb -J > ^> ^ 9 ti.^.JglilJP 1 0 
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[0 07 0] ±ia(D Vl^^^^^ V ^9 ^(DTmcm 
L 2 2*-C^^o ^t± 1 2 {i. f^jZm^ 1 CDTl^ 

s (S^iiT) cciiis^n. ±T:^ftiii 4Cc#Kir^ 

So 

[007 1] si^^sis 1 cr>±mmc{t. mm i tc>Ptf^'r 

1 7tJ:/7>^P^mU^f5. 1 8 t3::^X2gA^X;l/. 19 

[0072] mmms o tsE^a i ^acrasfigB^ 
hmmwtLx^i^:^':^. 7K. is/ctitt^^cfci^o mm 

ftO^^fiSOffiffl^, WF6 iH2 <tCDJgj£"e*i; 

13:$^ 7 0 xx^^. '^m<D^f&'r^um^m2 o o -cr 

cDfiS5&^7 o'c;&>6 2 0 oxp*gij^cc6o m^fmiv^^ 

^ni<h*>cc. 1 cDf^iicDSjSj??^ 2 0 0 'c 

^(Dtc^. fxm^m 1 cDrtUcT) ^ - ^'j^cD^;^ 

[0 07 3 ] ^6CC. fS^j«f*:^MSm!B3 0rt?:M3S'r€> 
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>^^^'^;;^9(DSg:^?>ffiTL'r. Stgaigv^^i- 

^ 9 CDag:g/)^:fo4d ^ < i^j: 5 C i CCct ^^#itJ©^^^ 

[0 07 4] ■^)"\iy''^A(DV^-yi^cw^-i:>^M^^^mM 
i^mihti^. 2 0\-X^^-lyfJ:^<Dm^y^)i'. 2\{'X 

0 6 C V D ^Sf^CCfft^ 5 tl tu^-'JiiX Ci. ilSS 2 
'^rSJ^;^rBlrt^CP^m-ro MSS2 2cDiit=fcDt^^:?*^4 

n^^To BuSEcD>'^V h>:3Al 6t;i. fjtf^$n/c>'^*- 

[0075] ±ME(Dmmm(^c^i^r. t^mrjif&m^n- 
tLx. ^iXJ«sS4oo''c. mmKt}5 0To r m 

mmUm:^':^H, , WF, (D^ft*&a^L*^^^tl^ni 0 0 
Osccm. 1 0 0 s c c m'C^'^o 

[0076] iiBocvD^SJCcfc^^iiiiimcoc^r 
dmm^Bti^. mm<D^yy'\i-^b(,cj:^mm^tix 
mmmrnxmrn^tifcmusm^m^ri^o c(Dt^. 

ff$iX(Ds i nmmmm^rixi.>^. ^otg. s« 

3«-tf-fe-7*^4^ca;^;^n. •;>^5=-i' •:/^9 7!^W0rS 
^3^ia^-r^o ';>^>i-;' iJ7gco,c^,}gft4SPl O^iE 

S3(D-vfi3CDjiiiatcigft*^-if-c. s«3^H^-r€>„ » 

^C2gA'r^c<!:Ccj:-:.r. WF, (DH, 3l^SiJ;ccj:D 

f&tf7.^:s:. nm'B2i:mbx^m(>cnm^ti^. ±ie(D 
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[0 07 7] ±l[lCD*S/S^W-r^CVD^grtio^-CO 

esl^BSaS?:?^-^ 0 cDgB^J^r.mrSCcfST-r ^ c <h j^cC < . U 
[0 07 9] ^S««ffiCDfiS^itj-CC-r ^>mjtii L 

[0 0 8 0] 5 :^S^^M(7:)aSc7:)J^-14^a/?K 
-E) /ci6CC ii . Itl^O ^ > b - ^ ^ mm(DMm 

^(omiSUc^^i^-^^cmM^^ CCD J: ^tj:^> 
:7' t - ^ ^ ^ > t: - ^ I ^/cil 

n^ijsccsijtai-r 6 c <h rstgaE<Dfie[^?BiE-r -5 c <t 
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^>vb--^^c;jp^>^ct^^.-CM£ii^tTt\ ^cogi/^5>7fT 
^ > •7' t - ^ <Dm:;^jcDti«^ 'If ^ o -ecDfiBo'iSM?: 

Cc^riaPg^c:iBgr^'5'>:7*b-^©<ll^<hLT 1 2<1SB 
[ 0 0 8 n ^ /c. $ 6&C:^*^^HcOfijSc7)l^-tt^ 

^ ^ cz) r ^j: c:f n tma'ia^snx J: ^6 ^ilE^tf 
<b^5t?^€>„ «ttl^cjjpxm(^it4r^-^^ffli^rSS{c^ 

iSi^ajg, ^^n-r^it^ccsMJpx^-rtitfacc^o ^ 

CD©M*X^n/cMlS^i3i5iio^CDJ:^CC ori^^t? 

mkm i-enjco ^isc^^s (f&^v'-- hjgctffl) cd 

fi7st>'^Kxf1':K(DL^. 0 1 3SLC>'08toy^:?7!?>6K 
M*0. 1 mmi3^< i^j:€>^CotirSS^fficDiaS?J>^*^6 
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r^ffiCDS^^ i CDfig M I ^ C <t « r # ^ o 

t<D^mv m^<ou&t 10 

[0082] jy±Jii¥»?fiCDf^_bCCOlir:a{*W^ai-< 
[008 3] SCT^C 1 2fiO'^>V't-^^U>y^i' 

^cD^e>- hJSCtffllg^n^L/car^^o 5 etc. -en 

[0 0 8 4 ] 07 (hUSti. *IIJfe«^iIcD^^CCj:or 8 

8«*€»*a:&r^tcSo/c^"- vmKm^^mx^^h. 30 

9Vii<t> 1 7 0 inmrtfl<<> 8 OmmgH^ 0. 1 mm 
Ommgg^O. 1 mmC[)JS1:*!CDSMi]nX:^^g«>ftJf'e^ 40 

v:^^^^ turner 

[0 08 5] m2(Dimi^mmj:i^^ i^ommmmt 

tC. S«3(D«MJcg|l82 47&^?^fiSan€)i^. ^5S»t 

rti^ffiMQ b i|5l— ffiiJ^jr^^^cC^O-C. ^SM2 4:;&^5^ 
liMSB 1 0 CDF*9WJ(D«SgI5^^ia U > ^ 9 50 
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[008 6 ] t fc_tnEm:^m<Dmf&X\it. Wr^ik&(Oy< 

m±L. m^3(Dmm±(^cBf&^ti^mm2 A^^. mm 
1 1 iH<Dm^<o^ 0 (om^o^mcm ^ t -e?fj^ 

Ct^^fj:(.>^ ll2CC^$ti^J:^(C. mm2 4(0^^(0 

^ 9 -fjm^ 3 (D-v 0 CD^P5^*S ^ M^SC^C^itii Bt<D 

cca A U X . .^.ScJttgP 1 0 cDffliJfflSPCc o i <h J^c o 
ttgpi o^c:3^j^j^j:i^or\ yv^^i- ^9 7!^^s«3 7:>^ 

[0 0 8 7 ] ^/c. mWA it^hmm^m(D^^->>i^:^ 

[0 0 8 8 ] 04'-H6*#MUr. :$:||JSWc4oC:t -5 

^^-^ h''y(Dmmc'z>{,>xmmr^. m4--md\tv:y^ 
B (mitsi55>oiti) . c (j^-^j>ij:^(D^m) ^o^^^n 

^ 9 (DiHmn&mxfSLmm&^^Mm^cisr'r ^f^mxh 

[008 9 ] 04-S6t:ii. /N--S>?:^'>^CD?Ji£a^-^ 

(DBffi3±o«)ii$ii3ico^iS*^^Lri^€.o ia4tc^-r 
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\&(D^ 0 c?:)gP'j?> (Df&m ^ ti I ^ %m(D . -r t> ^ V 

K-^CD*!;!!^. U ^^^^^ ^9:?:)5S«3CD-^f3CDa5^* 
^ 9 <t»«3 iORgPS^^^SSSEBt A i: ^3 *>;^^ 

(fiA2r^)^i^CCt3:. >'w>^;^'X(D;^iIgC/A2;0^ 
[0 09 0] 0545cfcO'0 6CDi8^(c:ti, C/A 1 

[0 0 9 1] /c/cU. /^-i;^:^'X(D^^Kfi7&^^tA■r'S<^:. 

[0 092] }^.mSiM lOkt. HIT CC^T cfc ^ ^c, 'J 
>^^i' i!7 9 0l^jSiSffi9 b J:J:)4i*.c.^$jio<DS:^r^ 30 

o^fflijr ^ r . sffi 3 (DfflM <h 1 0 cD^fpijcD 

[0093] Paii?^ 1 1 tc*5w^.c^.}gMa5 1 0 tm^^hti 

iiC^x{-x^hc t\tr^^tj:\.^o 'tcx^j^.m^i^i otm 
tt6n/c®Rfffc*5i^r. ^JSM^i^i^^.-^^SfttSP 1 0 testa: 40 
t^^^X^^c-thfc^. 9ija^cDc*<t < . .c^.gMa^io^r 

^^IE0/h5C^*><Dt ^/c,'=^,g|l4gBl OOfgiJffi^fl 

j^j^.'^^jgtiSM 0(7)i^iaij^c<t>+5>cc[ioiA<j^. }^.mm%m 
ttSPi 0©:^*3tcoi^TtJ. »; vy^^-t- y 5^9 3&iS« 

^j:fcE3iC*5l^r. 2 6 3 CDR jl^^-r 

*>0. 2 7ti';>y^+-;.^9(DF^SR^7n'r)mr& 50 
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[0 094] x^cm^^ti:mMm(^c-z>i.^xmmr m 

r ^970^®^g3^SOfpiB ( V > 7 ^ 9 (DI^S 
HCr)4£gi^^3(7:)4^S<l:C7)^) . ^N"->>^X (Ar^' 

CDSiiffiti. A : 0. 2^0, 3mm. B : 3mm. 
C : 3 0 0 s c cmr&'So C CDSiifficOi^-^CCU. U 
> i- -y ^ 9 CD[^flRf^3fi<DTCD2«±T(DRXSim^ 

t*. 04tc^-rcfc^cc. :mi«:cc)R;?7!?i«<?fe^o S«3 

^tifc. CCOmcOi^'^' \'OmtBtm^mL< . 3mm 

3 0 0 am^iScDitiDCDiBHl^'r^O. ^tl<fc 0 f^ffl'JCD 
i?KMt^iESCctft)n/c. CCD<h^ 1 2fH(D.c5}gft4;|rSt- 

6 >^^^ 1- 9 €:ffli^/c. ^}^.mM<Dm9\mm^^ 
[0 09 5 ] j^.mm 1 o<DS«3 <tjSM-r ^ffi^ti. 

^^^>o ^CX\ ^1 8CCLi5-rJ:^tCc&}gMSf51 OCD 
Oti^l 9CC^T<i:^CCb->?gWc-r6iJ:l^o 

[0 09 6 ] ,^.^fi45p 1 0 (ommx^-o L ^sc^ffi* 

CCS:^-r^CcL;O^S^ Ul^o B;:;^3mmr^^i^CC 

ti, ^.mm^i o(om^^fc{tm^\'x\. o-i. 5m 
[0 09 7 ] ^io<h^>sf3a?:^v;^^^i.>/^':^^^(7:)cv 

D^S (an integrated multi -chamber CVD processing 

systen ) ^0 2 1 tC^-^. C(0^ ^ ly ^<i5^0:> 
CVU^m^t. mi (D«ilS^«X.^4-OCDCVD5HI135 
X^SUP (1).P(2).P(3) R?>'P (4) . 
tBAffln- Fn':;^M^^S3 0 0. asWfflu-Kn ^ 
^K^Sg|3 0 1 icn6c7:)*.i:x{cies5tx/cSW3ll 

«K^Sil3 0 4rlS^^tirc^^o S^tT;^j:C^;!>i. 
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tc. gc V D mmM^^m(Dumn 2 ^itt^fe^ > 

"7' ( oil -seal edrotary pump ) OT^r^i^TU^o &C 
V D«HJlfflK^Sag<D5'fllCCCJ &C V DMiifflK^SS 

0^mm^^^y h 3 0 3:o^isg3n-cc^'2>o i^^m^mm 10 

n;i< > F 3 0 3 Ji. -<-;^:7'u- 0 5±cc, r-A 
3 12. ^/cO(DStef$^y^f^-i^3 0 6. 3 0 7<hT 

-A3 1 zdc^-^Lfcmmmm^^y f3 0 s-cwisa 

nri^s. S«^Ef#ffil^^> K3 0 8CC^S. s^g^-^;^^?^ 
;^cd6(D4-:>CD>ri\3 0 g^WLTC^^o ^i^c-^<Di^«f$^ 
::^'r- i^3 0 6. 3 0 7^i. SS^E^^ffl/^> K3 0 8<5D 

sjf^cDa«i:^f^ 3 1 0(DTcciBg?nri^^. mm'^m 

r-A3 1 2t5±T^Ctt< C<!::0^r^^o T'-AS 1 2 
h3 0 5;!?^@te-r^C<t-C\ ^SS^^MgpU.K'y h 3 0 

3:^f*3;?^[pilK"r€>o ccD@i£ai&"c#5cir^SM^ 

Mm5ni<" > h 3 0 3 ^^SC V DSiLIlfflK^^:g|Oc®-r€> 

[0 09 8 ] CCD-7>'l'^^i'>>'N':^^CVD^»^fflCi 
[0 09 9] 0^oCDCVDM^ifflK^SIlC0^>7":^ 

>xfm;!>5t^ivgi)5:-2><D^i. 1 . 0 0 ommmmf)m 30 
Kn':.^K^sii3 0 o-fj^hxx cv ummmM^m^ 

^S3 0 1 CC4>i or < €>^-C. *^6^?I^:^>^;J?>^C(7) 

(^) /6 i^ym - 5 0 (tic) „ 
[0 100] CCD:ftra:&ll2 2^«CirgiqgT-2>o SfiJ 40 
CCP(1).P(2).P(3)P(4) CcaS^ffiiH 

ScD^>f':^>Xf^^«P (4 ) <Di5;iit53S?&^8 5 0 

^k. P ( 3 ) cDM®ti(i5:?^>^9 0 0 fe. P ( 2 ) (Dfumtk 

5 oti. *>"j:(>\ p ( 1 ) (omm^mt^ i . o o 
0fe$r^ti-eni5La*^aL/c6. ^i^y-i-yxi'm^ 

^>o C<D-^>r:^>X^mW50B/TSB#P^^i2 OBSPa^' 
^b€>. 50 
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CO 1 0 1] l^2[HlBcD^ti^ncDC VD^^SilX^^ 
-^a:)^>^:^>X^1^||^P ( 4 ) (73iiiSti(?S:^U . 90 
otic. P ( 3 ) CD50rJlti3^5)^ 1 . 9 5 Oti. P ( 2 ) CD 
0 0 Otj(. P ( 1 ) 05!lJMt5*$( 

3:?:i2, 0 5 0+3(^r^n^tiMm;:?^iiL'/c6. 

SmflBf1jfe;!?^6 1 9 Om^mc^i^ 0 2 1 OB^ra 

[0102] tl±(7:)^)ili^,lso 

[0 103] C(Om^-nm^cJ^nV£. ^>f*:^>Xf^* 

[0 104] MyTi-l^XVmm&^hhij^Cl^bO^ 

J^^^Ct^^, ^>f->xSMjcl^Wc-3 0 0 (^) / 
6 i^/m = 5 0 0 (tj() . SA^ffl«!ifflfflK?g??S 
CDffl8iNu=Wm/Wc= 1, 0 0 0 (t5/'(H) /5 0 
0 =2 . efCDfilSG=n/ (Nu4- 1 ) = 

4/3=1 (^SDl)o 4ficr)CVD«iSfflK^??g§ 

< 'E>Ci7?)^7?^^„ -eCT. OiOOSP^ { P ( 1 ) . 
P (2) . P (3) } X-:><h. ^>^Oa)CVDjn,Jiflg 
M^SSRP5iP (4) i-r^o 
[0 105] CCD:^ffi^I3 2 3^«t.^r|ft0JT-2>. 
CC. P (1) . P (2) . P (4) tcSfe^^rJftiilL. m 

iim^i^^^. p(2). p(3). p(4) ^cm^^ 
WMiyxm^-r^c p (2) ip (4) <o^m^m.i)^ 

1. 0 0 0fttc3L/c6. P (2) <bP (4) 

^\t{^x^y^i->7.{^m^?^^^h. p (2) o^aii 
f?±iipiB$ccp (1) (omm^mihT^. p (3) . p 
{\) xmm.9Jm^LX{.>hmc. p (2) tp (4) 

^^>^-rZy7.\^mt^. P ( 3 ) (Dteflt5(I^^M , 0 
0 OtictCiiU/c^P (3) CDMIl^fflhLT. ^ >T':^ 
>Xf^=S:P^j^r^o P (3) CD^afflhiPIH^CCP 

( 2 ) i p ( 4 ) ^n^t^. P ( 1 ) . P ( 2 ) . P 
(4) xm^^m^Lx\.^^mcp o) cD^>f-:^> 

[0106] CCr):&ffitCj:tltf . jO:aP^*^><)^^E> 1 0 0B$ 

om?m^h 1 5 onm(Dm{tm^6^i6^^c&u2^%^m 

Sn€>o 1 5 0BSPa;(>>62 5 0B#fflCQHt3:«^6 5}^fc^^C 
a^3tiMJi^n-S>o ^3 (DC VD4^IM;1*^^|§P 

(4) rMilLrc^^B^Pai-e*)^ i o oB^PaiciJ^is^tj 

3ti(ma3tl^o P (4) >f :t'>Xf^||rcf3»rS 

nri^-sB^r^os O0#p^tjs®^i2t^^ii$n6„ -r^c 

1 0 0B#PB^(7:)Wrat*^^6^fc^Cca«3t5(*iiil? 
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[0 107] ^j:4o, mmc5 0 0^knc^<tCcip±LfcP 

5 0B$PHlr$)5o 
[0 108] i^U. ±aicb[H]~^f4^-CCVDMM*^ 

cvDmmM^nmtrj:^. ^CV {P ( 1 ) . P 

(2) . P (3) } ^a^t-)(DUtLX:. ^^K}(DCV 
omMmM^m^RPUP (4) tP (5) tr^^. P 
(4) tP (5) f)^^>f'i'>:^i'fm^'ri>tTo:>Bm 10 

i^m3^:i6^4^mm^n^. p <4) tp (b)^^^ 

[0 109] ^>l.. ±aii|5]"^ftrCVDMffi^*^ 

t-zxom^ iP (1) . P (2) . P (3) } ti>'>l> 

t-D(Dm^ [p (4) . p (5) . p (6) } trh. 

^0 20 
[0110] C VDft^i}lffl*^S^(^Oy >7"^>Xf^ 

l^^-^o:>^m4 4±^e:Sfe3S^J>^ L<7)gB^4 
ft7v:«##juh4 1 -csS'T^Ccb-effl^AE'c^n^o 

<D/c6?). S2 4ccL'e5^'rJ:^cccN^L(7:)g|5'5>4 aco^® 

[0111] $6^C. •&CDge5>4 4CCt^<&^^4 67)^ffJ 

^snri^^„ c<7:)< ^3f^4 6:^5^ y v^y^i- ^ ^^^so 

ifi^*^2 0 o'c?ijgtcflni^Sti/c?«<*r^'E>o ^.^«f*o 
aa[7:?5 2 o o 'cui-c^-s <h u > ^ g ±tc wfli;^^ 

^mi^(D&m.-f)n o''ci2±v^nu. coitus 

0 0'C(hUx.€>o 

[0112] LT. A r tfT.. iy7.ts:E(0 
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ai 2(Z)i^Sf5^ilorc>^ie©4 2i<t^^4 6tJ:. ^ 
ttl Zi^^-^^mA 4 (ig^UTl^5iC5cortgBr':>^^c: 

[0113] 0$L'Og|5^>44ti:^>y>^f^>^*/ct^ 
S« r^:^;l.y^;Uj c "MONEL" metal ) (D^ 

[0 1 14] 

m^^hmuxi,. V >f ^ n f - u > ^'jc J: -5f**ffl^j:iiJ;^>^ 

mi] c(DmMi^cm^cwDmm<Dimt;:mmm^fri 

[H4] v>^^'\' y^tm^(oimmm^mMr^tc 

^(Dm2(D^^^^.rmmmmv^^. 
me] vzyif^^ ji^^m^cDHLmmi^^imr^fc 
scorns (D^fi^^TT^rmmmmT^^. 
mi] cmi'Mt^mimHcj^^i2mo:>^>y'\:i-^ 
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[010] {i£*oc V DS^s-cifei-r V ^ n b*- 
[013] m^<Doy D^mc^^mw-9^^^m^mi 

[014] ae^<DCVD3$accj:or::^5>^':. hWM 
n/cS^±(D-N. ^] m^J'CC^^ Lx /c V ^ P b 

[SI 5] CcT^^tjSJ^f^Sfe^ilcoC VDaaccJ:-^r:/v 
[0 16] 1 2fHcD^>:7'b-^(7:)ffiaL1^-fe7'^Cc|5 1 

OffliJH*^-^ ^ o r C ^ f4gM<^>?:^ L :^c*Sf »fM0 -e$> 5 

6 

[018] ';>y^i' ^:^^(?:)«tta5cDS«iigM-r^H 9 
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[019] v ^(Dmmiy^ \:^iy'^^^xomm:u 

r ^ c7:)5'f fPJjcDfflijffl t &m.omm -e 6 o r c ^ ^ (iSM 

[02 0] ^u±mcmm^^i^^ vo^y-^^mi^f^^tx 

/c0)|?^Les6-ro 

[02 1] ^^v^.-;l'fl:^ti/c:5niifflK^^S7:)^4^r 
C V D Aailffi StESSr ^ V ;u ^< > ^ A t/X 7" A CO 

[02 2] VD^5^lJMffl*^^^r'C7:)toS^li^:L'^e) 

-r^'p-^i'"- h0r^^. 
[02 3 ] V Dmmm%^^mv(D^m^m^L^ 

[02 4] ^(7>gp^io? L<oa553^r«i:6tirc^'2>'j 

[02 5 (a) ] SCVDA!!tSiB*^'ggT'Oy >f"> 

[02 5 (b) ] SC VD^Ji!:Jlffl*^g^ST^<7)«!!:S^)B 
*Uis?)'^':;'n-^i'- h0r^^„ 

[I^^CDlftB^] 



^>:7*b-:$7 



[02] 



[03] 




17] 



[019] 



15] 



10 9 10 



c 
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[mi 2] 





Max.-Mtn.±7.6% 



13] 



(mm) 

-87 7D 52 -35 -17 0 ^7 35 52 70 87 




-3.4-2.8 -2.1 -T.4-0.7 0.0 0.7 1.4 2.1 2.8 3.5 
Sfm^^^mm (inches) 



r 











i 


1 









Cmm) 




-3.5-2.8-2.1-1.4-0.7 0.0 0.7 1.4 2.1 2.8 3.6 
««4^S^ttS (inchei) 




/ / / / ^ 
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[^14] [^15] mis] 




Micro Peeling (x50) Shadow Line (x50) 



[132 0 ] 



m 1 6 



m2 1 ] 
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soo 

1.000 
1,500 
3,000 
2,500 



P(2) 



P{4) 
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(24) nm^'d - 2 0 8 9 5 9 
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[^mmsE 1 ] 

fi?}^(*©llffli) ^ / - i;: X * {4*&-r 56 ® ' N - i> 



( c ) u > i^^m^mmm^ t mtf^d^tj: < i €> 3 

©Rja±ic(4BL. 3 etc, i?rapg©teg-r-ias5*i, 
<e) ^SL'^nr^xmt&mmm^cDfSi. mmmmitt 
©ra r-- ^■ - *ioiin ^ ass ^ mfS.-t -5. c i t 

TSCVDSIg, 

lttSOfcW)!S©P,l?!t-C U > i^^^aSSIJW©'4''C^«l<!:'e© 
^)li^Il^<!:©SMi?Ei3IJ:»3 4>5@(<»C<!:«r#«i^2,CV 

[ig*il3] ii^ii2ia«s©c VD^gcc*>i=.r. 

> m@ffiaw©ti3,i:.iA(cM-r ^mfAm>mmi}mm.t 

?.|5].C^R©3}iS;5i. & 675^ DJs!)Jifibfcil?M©RHt|tr 'J 

> i'ttil^gW©"t"-Cv«i i -e©^)!iSiJ|lii ©^SSE8t J: 
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m.m<Dmmii. i&ffit:'*^ci^!^iiti-r-*.cvD^ 

So 

[f«3}<:«7] iS*ii5iatS<©cvD^g{i:4Bi^r. g 
t-rscvDs^go 

Cif5f?]l9] iS5tcii5ieiS<DCVDSlg{c*jt^r. s 

im^m 1 0 ] ia«j©cvD«g{c*jt,»r, 

ffifi4SI5®fKffi<D ^> r> i ^>Sc^gEfii«, 'J > 4''i:«:EI^g|I« 

r*5c i^itastt-rec V D^g. 
T-c«) ^ c i *!NFm i -r s C V D sgg, 

M©rtSR©*S i S«©*S <!: ©^©^il B 0>m^&. 

m^m 1 3 ] mmm i ieis©c v Dj^gtcfc-o^r . 

At ii:^i^<--i^tf7.tbX. *©fl!Dfi*i 3 0 0 s c c 
m©<i:#, 'J>yi^@^gPW©|*!SR©^fli««©iii 
'^<b©M©giilB«. 3mm, mMimMS AiiO. 2 
--0. Smin, 3fM5l5©»rffi©4>o<i:«>gC*Sgf}tA3 1 . 
0-1. 5mm-C&5Ci*#mtt--5CVD$?go 

[f*5}<^ 1 4 ] iijRJii iet£©cvD$^a4c*j(,»r> 

8 -r>9--S>feCC/tl,^Lr^S4gi5« 1 2<@r*-2>C 
«<kf -SCVD«g, 

[ff3f<^i5] i§5}<iiiisSg©CVD^g(cioU-c. 
'J > i^ttS^BP W jgit,;y ;5^«:$e,5nS35m3l5<i;-?-© 
ffe©si5^©^fc-5©gi5^-cffl<^3i:r 6 nr (, ^ -5 C <!: 

[mmm i e ] lisj^iii 5i2ig©cvD$igKteo 
r. iitBgi5^aa^i&^^f>3 ua5i5'r'e-©ft!i©gc»ij 
s:tt tiS^ u -c I * ^-^sis^-r-* ^ c t t -r ^ c V 

[smm 1 7 ] 6iB4g©CVD^gfc4ot,^ 

r. i:>3Lgp^>««scc*iffl-rs»lK<tl5ii;Wi|s|--c*5 



[ m^^m 1 8 ] iisjtxB 1 7 laigcDC v oiistcfct, > 

$US|55J©«mtt5f>5<Xf>-C*^Ci=S:«fm<t-r^. 

cvD«a„ 

[ WjKiH 1 9 ] imm 1 6 i2|g©C V D^g(c*jl » 
[i»*lM2 1 ] 6l5t8©CVDilgCC*}(,i 

ses i -3 '^c*^ ri< ^ s c i <t -s c V D ^|g. 
[in^JM2 2 ] mmm2Mm<Dcv D^m.icioi.>-c, 

1 w)Iir'**ci*^#S!!<^:^2.cvD^?g„ 

<b> ■e©st&^isrt«c.«i*tisj-r€.fcig{ca«{sj#f*Ai 

IHg^n. C©XSffif^f*©±{CS:g$n/cS«^^^^c 

< t 3 o©«Mg(5r-ii^-r 2. >; >yt»;©H^g|3W?:W 

( a ) ^immm\t'^timmwm^-m\^, 

{ b ) stn^iiflii*. >; > t^ttHSSPivf is^i ©SI* 

(c) S^fig^<$©B^i«ft4T5^ffl*s. S^^ffiO 
¥J^Sa J: "J iSlr^SSoMJifcS+fD-r SS««^*©« 

mmm:. -?-©»^¥K3ia)gi©M(C>PtrSL.fc^3:-C^l) 

(d) Sft>SSl^r'.m<i:S«ffif#f*©PBl a«f^}$f*i 

> i?'«@«gi5w©w*jcfc >; > i^«assptt i a« i 
©Rflr/^•-"^;'*'x*mn6aK?^ffJfiS■r5 c L^^^t 

■r-5-CVDSg. 

[i»*iH2 4] i»*:i2 3iai8©cvD$^gcc*ji^ 

VDSIg. 

[i§*ri2 6 ] r|jK®2 3iai£©c VD^gccfci^ 
r , y > ^^m:&mn<D i 2 ffl©«ift4gi5i&sRS±{c^ia 

2 © ^ > y t - A3 i3 g ^ 4^ -C t, * -S C i * # » i -r S C 
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■c # -c o .2. c <t ^i^m i -r c V D j|g. 

SlRO^BBfiJ^*^ 6 -C 5 C t ^Itm i -r 2. C V D 

[ii5}?^3 0] i»*ii2 TiatgocvD^Sicteti 

tJiS1SSf#«=©S«<tS)l!l!-r^*ffi{c;3'f@* 1 7 Omm 
Wl<f)8 Omm-aiSO. 1 mm©iS4:*:CDlS^ttIX-r & C 
i?r*ra<t-r.2.CVD^ffi. 

[if3i<ffl3 1 ] i«3}cii2 7ieigocvDS^stcfc(,i 
«s«sf^f*<DS^i:S)i4-r-s Affile ns<i> 120mm 

[i«^:B3 2] fi^ii2 7ielSOCVD^Stc*iO 
L/-C*-5,S^«ft»r*5, C i ?:^mi-r -1. C V 

So 

c ii^ii 3 3 ] i*5f?ii 2 7 ta«e©c v d sistc fct ^ 

Ci**3S3 4] W*ri3 3iatg©CVD«StCfe(<:> 
[i»^^3 5 ] l«St^3 4I2tg©C VD^g{C*s(,» 

r. cvDSierw^AsJiwr^t*, fj7 0°cw±r3 

2 0 0°C«T®^J«f*T*^C<!:^f#i!li-r€.CVD» 

s. 

[11^:53 6] ff5RIi3 SiatEOC VD^gKfcCi 
<b-rSCVD4lg. 

[li^lS3 7] fi5f<IM3 eielgcDCVD^gfc^dt^ 



i^c'pu < i 4, 2 oos«^ fsj#-r ^.i^Mhp u # h 

gSn. ( b ) &iKia/f!K^«S«cgp^«tlf*sfi:^I^C-^ 
DCVDft!iaffl*y*-JbSJt;S:||-C*«3. (e)^© 

fjiswu^tT ') sitssr A 0 . ( f ) -eoc V Dsaa 

iCgeg$ *i,W,?r a U r S«mt(*?r-e©Wfj75^6*M« 

(2) ';>yt»iBissm©rtapj©s«s«©SJ:0'h 

( 3 ) 'J > ^^t^lil^g|5W«a^ i WAti>'ptj: < t 3 
■o©^!|rg|5:S:#L., 

ffi-r SgS4SI5©ffl'Jffi*^rtSR©S J; A# J^clBj-LxROR 

jg±(c{5gL. se.cc. i?F^iig-ceg-r€.cfc^tcieg3 
n. 

(5) scDS^i*3r^<!:a«^s}#{*©Fa- mmumwt 
V > i^tt@«gpw©r^*jj;a'' > i^^mmmitmm^ 

( 6 ) ^mmmmimmmmm^^L. 

( 7 ) ^m^mmit, -j > i^tts^gpt^is^i ©^it 
gi5^©jaia©f*^Kieg3ti, S6(c. 

(8) »«fi^j^(*©a«i«M-r6^®55\ ««^a© 
¥i^3iasj: Oi«(,^fia©Mi^(c^tic;-r-5.a««f^5ff*©^ 

E^IJIi?:. ^©»^¥14)Sai©^«:SPtCt;L./i:ai3f3lJ 
0 1 5nTeM*5JfJfi5t L r * S S«^Nf»-C * C i * 

m^ms 9 ] m^m3 8ia«E©-7;u?-?- -^>>'^':^sc 

[iS*li4 0 ] iS3}?lB3 9fS*ic©-7;l.?-g^ 

ift-r-ST-A, T-Mc^-^vtcmmmmmj^^b'tm 
mie.nm^^> K©ai&:??r6i©Tfcieg3tiTti-5.^)rco 
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©agJiii, cvDJ5tc:.-cgiBi©^tr5c-r^>a)^iiiTt:-* 

-5, C i *!RFgl[ i T ^ V Jl. 3^ 5^ + > >» ^-:^SC V D ^g. 
[ifl^314 5 } ifS?Ii4 45Slg(Dvjl/5^^ 

c V D^g(c*5(,»r. cv DJgi;r>-cwi!i«5«>M±cc«li 

>/^•:/3^CVD^g. 

m^MA: 6 ] f»3}c]i4 4iai8©vji.5^^ 1^ >/>':^s: 
c V D^g(c*ic^r , mm?i^mm.r ^mmw^t7^t.tc 

t ^Itm i T V 9^ 9^ + > ^ ^•77 V D *|g, 

(1 ) . P (2) . P (3) P (k) . , P 

(n-l).P(n) (fBU, n ^3 ) i^ti6CDc}3'C> 

+ >^>':^^c V D^gtcijw &KSMffl:^;Stc43U 
r. 

( a ) C V DMSfflX^SSF ( 1) P ( n ) JCS 

(b) ||1I1S©^>^:^>>^('P^«, P ( 1) tcfct^ 
ritWm. P (2) P (n) (C*>C='r«Wm- (n- 

(1 ) tC*>0-C«Wm+Wc + (Wm+Wc ) (N- 
1) . P (2) iCfci,iriJWm+ (Wm + Wc) (N- 

1 ) > P ( k) tCfct-^riJWm- ( k - 1 ) Wc 

+ (Wm + Wc ) (N - 1 ) , P (n ) {C*j(,ir 

»Wm- (n- 1) Wc+ (Wm+Wc) (N-1)© 



T-i- > X fP^t J . ^ > f-i- > X fF^S^ral T 111 1^^ tc f f I, ^ . 

9m^in.^^hi}^C^WCSLbfcmi^<!:>k!m.X'h'0 . Wc 
tJ, Wc = Tm/l r^g^/cSn, Wets:. J>ir)©C 

©c vvimmmM^^m^m^ir €.sffi©tj(i&-c* o . 
r. '#JSSg^ifi§-r5.»!«i*©t*ssa©^HiJ. cv 

D SiSr ^ D S i(J^^!^©fiS«I^mii©?gS W± . C V 
D iSJt&r »J5©*IiSt- SaigJWT-C* S C i ^ItgS i T 

[fi3?iS5 0] ii3?ii4 9faiic©s^i8ia:)?ffi«:*ii-» 

r. CVDSIt.-CW)!iAsa«±CCii8ILSIifiE!B5dlHF 

[W5)tii5 1 ] iS*ii4 9iB$g©s««ia:^fficc*ii,. 
[i»*ii5 2} is*ii4 9ie«c©a«<?ia:^S(c*5t,> 

V-CSi^t^, ^ommJ-mt, (a) tStBA^a-K 
Xf--ix©#r. (b) CVDMilfflMSSIItCffi-r^ 

J: ^ KiHifs (/ , ( c ) -^© c V D ^aa/iK^ssF^*^ e. 
^mxmmisi^m.nmi^x, *>^oio©s=Kf$tjiflax 

■r--yfc©-a-. (d) -g-LT, ;?)-»ffi^m«pmor. 

*$5a©S«?:^©C VDji{iafflK3g«SrttCg< C t 

[f»*ii5 3] if5}?ii4 9iaig©s«*aa:^ffi(c*ji,^ 

[S»5fSii5 5] nfl©CVDi2!;ilfflX^SSP 

( 1 ) . P (2 ) . P (3) , P (k) , P 

(n~l),P(n) (flL-, n S3) i-eti^>©cf3'C> 
(C(iig-r-5.»^«Sjimm^«lll*3K^^fj:< i t 2 -:)©S 
«?r^-r-5^KIgi5P!j< -:' h t &C V Di^iafflS^S:!! 

r> Gflg©®f©e»^*Si:>i-:5©i?©cvD^!iffl«K25 
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^^GP (r),GP(2),GP(3) GP <N 

u ) . GP (N u + 1 ) tcfct^r. 

GP (Nu ) icmi^imm^M. 

(b) S*^!iiltjC?^WcCCjiL/cB$,'iSr\ GP i I) 0) 

!im=^-pi^. -e-niiB)B#{c. gp (2) a^6gp (n 

u) (D&mimmvrj:fi^(b. gp (Nu + i > omm^ 

*. p (2) ©teffl-f'to-c, gp (1) (D^a^m^mft^ 

gp (Nu - 1 ) -CS^cDteatSctfed^ (Nu - 1 ) 

(c) gp (Nu) (DCVDmmmM^^^-C. hhtf^ 

(d) GP (Nu) (OM>y't>:^i'!^mi-^>ri'>:^ 

(e) Tmf^CCGP (Nu + 1 ) <Djil^7-^y:^i'^m^ 
(DTmi^iCtJGP (Nu+1) 

( f ) -etr i <!: 4>tC. Sg¥©C V D^KtafflK^^ST© 
S«4&Si|5lB*{C. **OcDCVDMffifflJC^§SRP 

s««?ia«ct5!W c « 

Wc =Tin/'t -C^^aiS^a^ CC-C. y>7":^>Xf'p 
li^HITm{S:*6*^C*g9;Sl/fcll#fflr'* 0 , 
S;*;<?effl5!iafflK^Sfl®fai4N u 
Nu=Wm/Wc-C^tU13tl, fcAfO. NuSZr* 

$e.tc, §¥cDfB^G«, 

G=n/ (Nu + 1 ) t;-S*fcH?*l. -&CD<t#©. 
0©CVD^!iSfflX^S^RPOflig(^Ri U, /c/c 
L. O^R<Nu+ l-C4>SCi^!|t«<!:-r5S««aa 

[ w*^ 5 6 ] i**iB 5 5 tmsDwmim-n'^^isK. » 

r. S^UtCWc-^JoCD^flglCiKctJ^LfcGP ( 1) *^ 

^GP (Nu) o#-CD{!!ia*^^*&t"'S>Sr, y>'r 

[ ifjft^ 5 7 ] it*rS5 5 iaigcD»«?&ia:^fStctet. ^ 

fcOCDSS'f^^ffi X 7- - >^ * l^aSa^ MgB CI 
h-C*-2,i*. ^CDMiinigW. (a)«eUAma-F 

XT— >;©Hfr, (b) cvD*afflfflW^siitcffi-rs 



r--v>t<:®-tf, (d) -eoT. *®a©ss*-e©cv 

[it:*li6 0 ] if:^ll5 QietjcOC V D^gCCfc-C^ 

mmo^mmmmm'&'n-r e c <t -r e c v d ^ 
si^g. 

[i*«ii6 3 ] m^me 2ia«e©c vD«gcc*5t,^ 

m-r ^m^<Dmmm^ifi3b i>ct ^wmi^t e c v 055 
ii^g. 
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